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This article will develop a series of ideas for ethnobiologists to consider in their professional field from
now on. One of the things we have most learned about indigenous communities is the importance of
being committed to maintaining the networks of life and the protection of diversity. Considering the
warnings given by indigenous groups regarding past and future imbalances of Nature, what will happen
to ethnobiological work in the future, and is what we do really necessary? What lines of action, conflict,
alliances and controversies lie ahead of us? The so-called new normality urges us to make changes in
our discipline, and therefore we should be able to count on a new box of tools. In a metaphorical sense,
I will call these tools a set of premises that should never be lacking in the future; we must be alert
to the signs of change, the omens and the previous experiences of local communities. These pandemic
times have prioritized the voices of “experts”, who impose hegemonic scientific systems as if they were
the only option. The critical role of indigenous peoples as guardians of the world’s lands and forests
should be most recognized. Indigenous peoples are neither heard nor valued, even though they are some
of the worst affected by this pandemic, being subject to large-scale ethnocide at this moment. Our
challenge as ethnobiologists should be to build bridges and be agents of change, so that multiculturality
and interculturality can be made visible and promoted.
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SIGNIFICANCE STATEMENT
One significant aspect of the reorientation of future ethnobiological work after Covid-19 which I would like
to highlight is that we have the opportunity to draw attention to, and assign more value to, the role played
by indigenous peoples in the protection and maintenance of diversity. I propose a box of tools, as a set of
premises for the work in the future. This would enable us to show, more forcefully, the anomalies that exist in
Nature-Culture relationships, and help to correct them from now on.
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INTRODUCTION
As pointed out by Latour (2020), this pandemic has
shown us that it is quite possible for our socioeconomic
system to be suspended, almost in perfect synchrony,
on a global level. We now know what it feels like to
slow down and put the brakes on “the progress train”.
So, what better moment to ask ourselves what will hap-
pen to ethnobiology in the future. Is what we do really
necessary? What lines of action, conflicts, alliances
and controversies lie just over the horizon?
Based on the definition of ethnobiology as a dis-
cipline that studies how human beings interact with
Nature, and which involves dialogue between scientific
and local knowledge systems (Ladio 2017), this article
will develop a series of ideas for us to consider in our
professional field from now on. Firstly, it must be em-
phasized that the pandemic produced by the Covid-19
virus has unleashed not only a tremendous health and
economic crisis worldwide, but has also caused an up-
heaval that has made us rethink the meaning of life
and of our relationships (Barros 2020). This is, in my
opinion, a unique opportunity on a world level, and in
particular for ethnobiology. It is therefore rather signif-
icant that this is exactly what the Covid-19 virus takes
advantage of in order to spread – relationships between
humans, and between humans and non-humans. It is
evident, then, that the role ethnobiologists can play
has enormous potential, not only in applied but also in
theoretical terms, given that our studies are based on
relationships formed between Nature and Culture.
Several ethnobiologists have begun to think about
the future of ethnobiological science post Covid-19.
Firstly, Gonçalves-Souza et al. (2020) point out that
the warnings given by scientists as to the danger of pan-
demics like Covid-19 have gone unheeded up to now,
and so they propose that communication between the
scientific community and society must be improved, as
well as scientific education within society. Volpato et
al. (2020) have suggested that since the Covid-19 pan-
demic is a socioenvironmental problem associated with
commercialization of wild resources, an integrative, in-
terdisciplinary response is required in order to study
the intensification, commoditization and exploitation
of these resources by society. Franco and Bussmann
(2020) have highlighted the importance of focusing our
work on local communities, particularly on those with
a history of interaction with zoonotic viruses. For their
part, Soldati and Barros (2020) emphasize the need for
a new ethnobiology, committed politically and socially,
which can accompany communities through this crisis.
In Vandebroek et al. (2020), 29 ethnobiologists
from different parts of the world have presented some
initial ideas as to how ethnobiology should be restruc-
tured in the future. Based on the diagnosis that the
Covid-19 crisis has especially impacted, and will con-
tinue to impact, local, indigenous, Afro-American and 
migrant communities – a fact which has also been an- 
nounced by the Inter-American Commission on Human 
Rights (IACHR, 2020) – some aspects can be identified 
as playing a pivotal role in our professional practice. 
Principally, access to wild plants and animals tradi- 
tionally used by communities for subsistence will be 
greatly affected. The current confinement measures, 
plus new, post-Covid restrictions proposed by differ- 
ent States, will limit the use and management of these 
resources, for example, in local markets. The health 
systems of these communities will therefore be badly 
affected, not only because of infection with the new 
virus or because they will be unable to sustain their 
traditional health system, but also because of their gen- 
eral state of neglect and dispossession. For example, 
for over 500 years the indigenous and Afro-American 
peoples in America have been living in situations of 
extreme vulnerability, now exacerbated by the current 
health and economic crisis (IACHR 2020).
  In addition, Vandebroek et al. (2020) have pro- 
posed that the crisis should encourage ethnobiologists 
to think of new ways of interacting with communities, 
placing emphasis on health protection, and in particu- 
lar fomenting co-participation and horizontal, decolo- 
nized working methods, which many professionals lack 
at this time. Finally, and in accordance with Ferreira 
Júnior (2020), it is suggested that we should analyze 
new priorities for our discipline, focusing on collabora- 
tive, interdisciplinary work that is strong in theoretical 
and methodological terms.
  One significant aspect of the reorientation of fu- 
ture ethnobiological work which I would particularly 
like to highlight is that we should consider taking this 
clear, revealing opportunity to draw attention to, and 
assign more value to, the role played by indigenous 
peoples in the protection and maintenance of diversity, 
on a global level (Rozzi 2012; Vandebroek et al. 2020).
  Why are indigenous peoples key to the main- 
tenance of diversity?
  A large and growing body of scientific literature 
demonstrates the critical role of indigenous peoples as 
guardians of the world’s lands and forests. In accor- 
dance with Corrigan et al. (2018) and Garnett et al.
(2018), they are better effective at protecting biodiver- 
sity than state-governed protected areas, their lands 
have lower rates of deforestation and forest degrada- 
tion (Blackman et al. 2017), lower carbon emissions 
and higher carbon storage (Nolte et al. 2013). In their 
territories, there are more equitable and sustainable 
forest restoration efforts, and better social and envi- 
ronmental outcomes overall than in forests managed by 
either public or private entities (Dudley et al. 2018).
As ethnobiologists, one of the things we have most
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learned about indigenous communities is the impor- 
tance of being committed to maintaining the networks 
of life (Toledo & Alarcón-Cháires 2018). Since an- 
cient times these societies have established a close, un- 
avoidable relationship with Nature, transmitting their 
ethics of taking care of “Mother Earth” from gener- 
ation to generation, ethics which differ from those of 
non-indigenous and globalized societies. What these 
ethics have in common is a relational framework where 
the different elements of Nature – such as plants, an- 
imals and humans – are perceived as equals, as co- 
inhabitants (Zent 2014; Rozzi 2016; Vandebroek et 
al. 2020). From different latitudes and with differ- 
ent names in local languages, communities have spo- 
ken to us of good living (Escobar 2011). Thanks to the 
strength of movements of rural or indigenous peoples, 
the voices of these men and women have been advo- 
cates for the environmental ethics of their ancestors. 
They have also been able to adapt them to the present 
governance of their territories, and to the struggle im- 
plied by the process of recuperating lands that were 
usurped or destroyed by the capitalist model (Gorenflo 
et al. 2012; Escobar, 2016).
  However, one of the most surprising aspects is that 
these peoples have warned us that this crisis was going 
to happen. Just like the environmental scientists or 
climate change specialists whose words have not been 
heeded, for a long time several indigenous represen- 
tatives have been declaring that the relational models 
established with Nature on the part of global societies 
are profoundly destructive (Indigenous and Commu- 
nity Response 2019). From their perspective, the main 
cause of this imbalance has been the imposition of un- 
scrupulous global market logic based on indiscriminate 
destruction of woods, rivers, plains and forests. The 
fight against the expansion of polluting industrial agri- 
culture, mega-mining and exploitation of hydrocarbon 
resources has been one of their main battles (Escobar 
2016).
  Indigenous women leaders have particularly warned 
about the loss of values associated with the networks 
of life. They have been able to promote discussion 
of the idea that the extractivist domination of Na- 
ture proposed by capitalist market logic is compara- 
ble to that imposed on the bodies of women over cen- 
turies of colonization (Siliprandi 2010; Klier and Núñez 
2019). These territories-bodies are therefore subject to 
strong forces of destruction, inequality and repression, 
all serving the objective of economic gain.
  Many signs of change have been perceived from de- 
tailed reading of the climate and the behavior or abun- 
dance of animals and plants (Castillo and Ladio 2017, 
2020). As shown in Ibacache Burgos et al. (2002), the 
great horned owl (Buho virginianus) was lost due to the 
felling of native forests, and losing the owl meant that 
illness could not be foretold, so there was no way to
prevent it. Astrological phenomena or volcanic activ-
ity have also been indicated as harbingers of long-term
change or omens of future times of destruction, illness
and hunger (Calvo 1994). In various testimonies refer-
ring to ceremonies carried out by indigenous peoples,
such as healing rituals, one of the repeated messages is
that societies, mainly non-indigenous ones, have con-
tinually transgressed against Nature – cutting down
forests, contaminating rivers and oceans, and carry-
ing out devastating extractive exploitation of natural
resources (Ibacache Burgos et al. 2002). From their
vision of Nature as a living entity, the different beings
that live on the land – in the case of the Mapuche
communities, the ngen (the owners, in Mapudungun
language) – are perceived as being angry and sad, and
to be preparing a counter attack to teach a lesson to
those who have dared to interfere in, violate, and de-
stroy the environment (Moyano 2020). A testimony
of Orlando Carriqueo, werken (spokesperson in Ma-
pudungun language) of Ŕıo Negro Mapuche-Tehuelche
Parliament (2020), clearly explains his vision: “Hu-
manity should not look for anyone to blame specifically,
but rather begin to assume responsibility collectively, as
a society. Bats are not to blame [for Covid 19] nor are
the Chinese who ate the bats. What is happening has
much more to do with a context in which lands have
been ravaged, where this bat has been displaced from its
natural habitat, where the water, air and soil are all
contaminated. We have had previous experiences like
this, with swine and avian influenza. Therefore, we
have to start looking for the cause in all the imbalance
we have provoked as humanity, as society, in the differ-
ent territories; that is the price we are paying now.”.
Even if governments cooperate with each other and
buy millions of artificial respirators, if we don’t change
our lifestyles, we will suffer this again in a short time”.
A new phase of ethnobiology
Considering the warnings given by indigenous
groups regarding past and future imbalances, what will
happen to ethnobiological work in the future, and is
what we do really necessary? What lines of action, con-
flict, alliances and controversies lie ahead of us? One
of the great merits of ethnobiology is that it exposes
the fact that there is no single way of perceiving Na-
ture, managing it or protecting it (Toledo and Alarcón-
Cháires 2018). It has been demonstrated empirically
that market society overexploitation and domination is
not the only model that exists - there are alternatives,
which can be seen in traditional societies (Graziano
Ceddia et al. 2015); cultural homogeneity does not ex-
ist, the bonds we form with plants and animals and
other beings are unique and multidimensional, society-
person-species. For this reason I think that our disci-
pline is still necessary, although perhaps I would give
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it a humbler name than the science of survival (Prance
2007), since the movements of indigenous peoples, lo-
cal communities, immigrants and Afro-Americans do
not depend on us for their survival. In these new
times, they are going about their business, strengthen-
ing their voice with self-determination and autonomy;
we will simply accompany them in their struggles, and
will doubtless be faithful promotors of their wisdom.
The so-called new normality urges us to make
changes in our discipline, and therefore we should
be able to count on a new box of tools. In a metaphor-
ical sense, I will call these tools a set of premises that
should never be lacking in the future; we must be alert
to the signs of change, the omens and the previous
experiences of local communities. The tools involve
theoretical-epistemological positioning, but also deal
with issues that have arisen from our current circum-
stances, the pandemic:
Tool 1. Immateriality
Ethnobiological study of the immateriality of our
biocultural heritage is key to counteracting materialis-
tic views of Nature, which are in some way the cause
of its overexploitation and imbalance. Ethnobiologi-
cal studies have highlighted the need to consider both
tangible and intangible aspects (Maffi 2005). Biocul-
tural heritage does not refer merely to a set of plant
varieties, animal races, wild species and areas, sys-
tems and landscapes which were intentionally created,
maintained and used by cultural groups, it also refers
to epistemic and linguistic dimensions; that is, the
beliefs, rituals, traditions, art, rules of land use, and
the knowledge and innovation developed over time
and transmitted by both men and women (Toledo &
Alarcón-Cháires 2018). These guidelines and rules,
often reflected in myths and legends, constitute the
vehicle that ensures the maintenance of biodiversity
(Aillapan and Rozzi 2004; Garibaldi and Turner 2004;
Kushwah et al. 2017). The relationships that show
immateriality are those we should make even more
visible in our ethnobiological research, together with
empirical environmental evidence.
Tool 2. Biocultural Epidemiology
A biocultural and intercultural epidemiological ap-
proach is necessary, which can show us more faithfully
how people and their health form part of multiple net-
works of biological and sociocultural conditioning fac-
tors. The Covid-19 pandemic has revealed the role of
connectivity on a global level, through transport net-
works, which permitted rapid, extensive invasion of
the virus (Nuñez et al. 2020). However, it has also
exposed sociocultural inequalities, generating perverse
situations, such as the fact that the elderly and so-
cioenvironmentally vulnerable have suffered the high-
est mortality rates, both in urban and rural areas. High
population density and the lack of adequate urban in-
frastructure has also aggravated the situation, increas-
ing the likelihood of contracting the virus.
The pandemic has exposed the socioenvironmen-
tal fragility of urban life, the lack of food and health
autonomy, and individuals who are ignorant of how to
cultivate their own food and medicine. In addition, the
spatial organization of a city does not offer sufficient
health barriers, due to the low number of green spaces,
the little distance between dwellings, crowded living
conditions, and overcrowded public transport, for ex-
ample. In this sense, indigenous peoples, migrants and
Afro-Americans who inhabit cities are the hardest hit,
for the reasons mentioned above, added to work condi-
tions which generally violate human rights (Del Popolo
et al. 2007). At present, the population of indigenous
peoples lives mainly in cities, not in rural areas; for ex-
ample, in Argentina 80% of the indigenous population
inhabits urban centers (INDEC 2015).
Most particularly, this pandemic reveals the need
for epidemiology which is intercultural, pluralistic and
comprehensive, includes a spiritual dimension, and
recognizes history and its different ways of under-
standing health and illness, as well as its biophysical
determinants. Our work should be able to consider
these epidemiological aspects as fundamental compo-
nents in our understanding of the differential strategies
and difficulties experienced by city dwellers, compared
to those living in rural areas. We should especially
emphasize and draw attention to changes in the rela-
tionships with Nature and the triggering factors. This
would enable us to show, more forcefully, the anomalies
that exist in Nature-Culture relationships, and help to
correct them for the future.
Tool 3. Biocultural perception of risk
If the warnings that came from indigenous commu-
nities went unheeded, as did the risk analyses of sci-
entists, we should focus on determining what the un-
derstanding of risk is in global societies. Why have
urban societies felt distanced from the disturbances
of Nature? Nuñez et al. (2020) have recently indi-
cated that proliferation of a new organism, such as the
Covid-19 virus, which inhabits a host (human being)
that is different from its original host (bat?, pangolin?),
and spreads rapidly thanks to its ability to adapt, can
be seen as a particular case of biological invasion, al-
though it doubtless has greater direct consequences for
human health than the invasion of a plant or animal.
Studies in indigenous communities have been able to
show the perception of risk of biological invasions, and
their interpretation as socioenvironmental phenomena
whose social and biological components are insepara-
ble. This is the case of the invasion of exotic trout
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(Oncorhynchus mykiss and Salvelinus fontinalis) in the
rivers and lakes of Patagonia, where they displace na-
tive fish species, or of the pines (Pino radiata) and
eucalyptus trees (Eucalipto globulus) that affect the
natural regeneration of native forests (Bravo-Vargas
et al. 2018). Since their arrival in the 20th century,
these invasive species have been experienced by the
Mapuche communities as signs of the winka (white man
in Mapudungun language), as an omen that something
bad will happen in the family (Aigo and Ladio, 2016).
The Covid-19 pandemic is currently experienced in the
same way, as vñfitun, which means to damage, to in-
fect, to have detrimental effects; the noun is vñfi, and
this forms the word koronavñfi, or coronavirus, a neol-
ogism in Mapudungun to name the pandemic (Loncon
2020). This illness is perceived in the same way as so
many others that have decimated their populations in
times of conquest, such as measles, smallpox and ty-
phus, etc. All were brought by the white man and have
been the cause of spiritual and material imbalance for
individuals, communities and the Mapuche territory.
The strategy of these peoples has been avoid-
ance, isolation, supportive community life and self-
sufficiency, together with a continuous struggle against
the exploitation models mentioned, which have under-
mined their wellbeing. The philosophical equivalence
they assign to the illnesses and biological invasions
brought to them from afar by the conquering, market
society should not be underestimated. It is significant
in terms of intercultural analysis of the historical and
current contexts of the spread of these disturbances.
In this sense, studies focusing on the perception of
risk and the adaptive strategies carried out by differ-
ent cultures from an ethnobiological perspective will
be essential (Estévez et al. 2015, Atallah 2016; Mag-
alhães et al. 2019).
Tool 4. Ecofeminism
Finally, although there may seem to be no connec-
tion, ethnobiology should include more ecofeminist the-
ory in its post Covid-19 investigations (Ladio 2020).
This is because the environmental exploitation that
has brought about this pandemic and other imbalances
of Nature is a patriarchal problem, given that it im-
plies the subjection of territories, in the same way as
women’s bodies are subjected (Puleo 2015). The rela-
tionships of overexploitation or domination of Nature
which are common in a market society can only be de-
activated if emphasis is placed on the search for mod-
els of environmental care, where men and women take
equal responsibility for sustaining the networks of life,
as proposed by ecofeminism. It is not only the duty
of females or males, or of non-gender human beings;
the responsibility lies with everyone equally, with their
differences and complexities. The next ethnobiologi-
cal studies should therefore deal particularly with the
gender quandaries in Nature conservation. We have to
become aware of the prevailing gender hierarchies in
natural resource commoditization, the invisibilization
of restoration activities, mainly carried out by women,
and the important role played by women in healthy
eating, and we must give a voice to rural leaders who
face up to the large extractive companies, just to men-
tion some of the actions that are essential when faced
with homogenizing premises.
CONCLUSION
Ethnobiology as a contextual, dynamic science should
not be oblivious to the changes experienced due to this
pandemic. The critical role of indigenous peoples as
guardians of the world’s lands and forests should be
most recognized. The voices of diverse indigenous peo-
ples have strongly asserted that the first line of battle
against this pandemic will be found in the community,
in social organization, and in local ecological knowledge
of the care and isolation needed to prevent infection.
It also depends on care of the environment, on listen-
ing to “Mother Earth”, on the sowing and storage of
seeds, on spiritual nourishment, on solidarity and em-
pathy. Nevertheless, these times have prioritized the
voices of “experts”, who impose hegemonic scientific
systems as if they were the only option. Indigenous
peoples are neither heard nor valued, even though they
are some of the worst affected by this pandemic, being
subject to large-scale ethnocide at this moment. Our
challenge as ethnobiologists should be to build bridges
and be agents of change, so that multiculturality and
interculturality can be made visible and promoted, as-
pects which will be crucial as we ask ourselves what
we want our future relationships to be like, and how
the criteria of individual and collective wellbeing will
be determined in our world.
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mas Académicas Emergentes. Environmental
doi:Ethics 34:9–32. https://doi.org/10.5840/
enviroethics201234Supplement52.
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Biocultural de México. Universidad Autónoma de 
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